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DE> Why Study Mixing?

What we’ve learned from maixing:

K°—K° mixing == CPV!
existence of a third generation!
Bi—Bg mixing =  Top is heavy!
me > My
Top has CPV couplings!
Arg(Veg) = —24°

v—U mixing = neutrinos have mass!

FEvery flavor mixing measurement has lead to a major discovery.
Usually involving the nature of particles inaccessible at the energy

frontier!
B, mixing = |V,;/Vis| + 777
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Why Study Lifetimes?

7(By)/T7(By) = = 1+ higher order corrections to OPE
quark-hadron duality, spectator models,
non perturbative QCD...
Key link between experiment

and underlying physics.

7(Bs — fecp) = look for 7(even) # 7(odd)

AI' = mixing = discovery
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D Flavor Physics Program

Focus on the strengths
of the DO detector:

e muon spectrometer

e tracking and vertexing

T u—._._.un__m:m

e single and dimuon triggers

= Semi-leptonic decays and b,c — ptpu~X

Ideal samples for mixing and lifetime studies
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D@ Tracking

scintillating fibers

8 doublet layers

scintillating fibers 5o m

4 silicon barrels k. .
plus 16 disks

preshowers
(SciFi)

2T B field a

adding new

layer zero barrel

r =16.4 mm

in summer 2005!

Brendan Casey BEACH, June 28, 2004 5



() uon S ectrometer

Three layers of proportional tubes + toroid: stand alone muon tracking

toroid drift tubes
co e age to

if 6m

Polarity options:  4.25m

trigger/veto scintillators

Scintillators for trigger scintillator timing: cosmic beam veto
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uon Triggering and eadout

Level 1,2 dominated by muon info

Level  exible software based trigger

Level 1 Level 2 Level
muon scintillators muon tracking fast tracking
muon wire hits impact parameter track matching
central track finding primary vertex
primary vertex z impact parameter

invariant mass

(red means not used yet)

As increases:
hardware upgrades at L1, L2
partially move o ine reconstruction = L
add processors and increase rate to tape

Brendan Casey BEACH, June 28, 2004
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Events / 20 MeV
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DO Runll preliminary. Luminosity ~ 225 pb™

DO Runll preliminary. Luminosity ~ 225 UU-H
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D@ Runll Preliminary, Luminosity = 250 pb™
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D@ Runll Preliminary, Luminosity=250 _oc.H
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D@ Runll Preliminary, Luminosity = 250 _oc.H
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D@ Runll Preliminary, Luminosity = 250 cU.H
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D@ Runll Preliminary, Luminosity = 250 UU-H
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